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DETAILED ACTION 



1. 



Claims 1-10 are pending. 



Claim Interpretation 



2. The following interpretations are noted: Claims 5, 7-8 are process claims, not product-by- 
process claims; they are directed to intended use and therefore are provided no patentable 
weight; Claim 10: "for simultaneously depositing specified hydrogels with different viscosities'' 
refers to intended use - no patentable weight. The claims are directed to a multi-nozzle 
biopolymer deposition apparatus, ^' 'thereby constructing a scaffold from the designed scaffold 
modeV also refers to intended use and is therefore provided no patentable weight.). 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the apphcant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of jm application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 



4. Claims 1-10 are rejected under 35 U.S.C. 102(e) as clearly anticipated by Boland et al. 
(US 7,051,654). 



1. A process for manufacturing complex parts and devices comprising: 

(a) utilizing a CAD environment to design a part or device to be created and 

(b) converting the CAD designed part or device into a heterogeneous 



5. 



Boland discloses: 
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material and multi-part assembly model which can be used for multi-nozzle 
printing; and 

Col. 14: 

Using ttu? teclimques ctescnbed above, it tias been dis- 
covered that cells may be printed onto a substrate and remain 
viable. However, not only does the piesent invention provide 
a meehflnism for ensuring cell surviva], it also provides the 

25 abilitj^^^^^jJIJ^J^SiJSSESSiS^ 

^^^^^^^ S5S5SS^te !nEarma^e^int5^OT 

instance, me?n5Spattom^^ rberim^eOTCon^^ and 

hav^^^^^^^^^^^S^^^^^^T^Bcf^u^) the 

coSCS^ravHSnymepiese^l^^Son, there is essen- 

3Q tial ly no limit on the pfltt^g^og^hapes_gaBaMeof.^^ 

Col. 15: 

BcgpnUess of the pattern asd/or densr^ selected, the 
preseiit invention 

ramie that the de^i3TSuI?ai^^ 15 
tijQDal tggKniqiTgB for priiii iiig cjclls tliat involve comlact- 

conttolled method of printiiig that does not sab Atantially rislk 

emplqyed in tlS^SSSnS^&SpBflE^now^o^e^ 2d 

control than pieviously icalized wbea depositiqg viable cells 
onto a KubEtratSL Geojendly speakiiig, any well-knmm inb-jet 

prin(fin£ CGHtEol tgpKniq ng may "be Utilized in rftfi piesBit 

invenHjan. ^^jjj|^g^^jri^^^riv^^^^yj^^to 

ibe sabstKate^ tbe voltage deilivary to the printer heed, etc. 
S^^^oitaU^aly^wi^n may 



Application/Control Number: 10/540,968 
Art Unit: 2128 



Page 4 



Rfforing to FIG. 8, £ir iiutaiice, a block diagram of one 
embodiment of a control system tbat may be used in the 
present invention is sbowni As Axywn^ Ifae system includes 
a host computer SM and an ink-jet printer IM (FIO. 1). In 
Ifae hotft codxspnter 500, the exchange of various data and 35 
cantrol are gQOfic&lly poinmed between an OS (Opecdtnig 
System) mi ar,A imlinjirinfi Brrftwum fifll <hi»t qpctates on 
IfacCS SOI. Rrint data is erohanged between jfafl OS SO^ 
application ioilwaie j^itt. and a pnMtf flHTO IM Iff 
sent to tne gUtbe printer dnver 509. The 40 

present inventian is by no means Umited to any particular 
printBr drivsr becauBB, as is twbU known to iboae Bkilled in 
die art, numerouB types of printer driven may accnfmplisb 
Ifae same fimctioos desiied in the present inv^ition. 

} Hie flow of data in tlie process of priutiiig out cell 4S 
CGmposition(s) &>m the printer 100 is generally described 
bdow. TVpicallv, a user first inputs the desired cell density 
and the application software S02. These data 

signals are then sent to the printer driver 503. The printer 
driver 503 perfotms processing for the received signals, and 
also generally converts Ihem into binary signals. The printer 
driver 503 sends these signals to the inter&ce, in the host 
computer 500, which is used £)r the printer 100 or the 
interface for a file storage unit or the like. The signals are 
then sent as output to interface for the printer 100, and 55 
the data signals are sent t o controller software 601 in the 
printer 100. Matching between the set print mode and a 
printer head 110 is checked. Thereafter, the print data is 
transferred to engme software 602. In this case, the engine 
software 602 interprets the recdved data as data indicating so 
the print mode and the data structure designated by the 
controller software 601, converts the print data into dis- 
charge pulses, and sends them to the printer head 110 . With 
this operation, cell compositioii(s) are dischaiged ftom the 
printer head 110. The ID infonnation of the printer head HO, 65 
the ID information of each cell composition reservoir, etc., 
are sent to the engine software 602. On die basis of these 



(c) printing the designed part or device using multiple, different, 
specialized nozzles. 
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Col. 4: 

y Generally spealdng. any known ink-iet printer and/or 
ink-jet printing system may be incorporated for use in the 
15 present invention.TS^et printers are typically either 
"IX)D" (I>rop-On-I>emand) or "continuous" ink-jet print- 
ers. In a continuous ink-jet printer, a stream of fluid con- 

^ In addition, various ink-iet printers used to print layers on 
plastic parts (known as "rapid prototyping'^ may alsobe 

40 ^^^^^oyis^n^^^^^^[Mnvga^m^!s^exanq)le oF 
such a printer is the ModelMaker printer available from 
Solidscape, Inc. (formerly "Sanders-Protolypej Inc*")- Th© 

Col. 6: 
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^ In the illustrated embodiment, the deposition portion 133 
includes a housing 137 into which a fluid flows. To facilitate 

20 deposition accuracy, the housing 137 may have a conical 
shape so the diameter of the housing 137 is about 4 milli- 
meters at the top portion and ahout 2 millimeters at the 
bottom portion. From the housing 137, the fluid then flows 
to a hollow needle or tube 139. ^^i^^rf&^^^^39 

25 d^^d^^^^^g^^^ui^the snhstrate, the printing 
pattem, and other fectors. However, it is generally desired 
that the needle 139 is laig^ enough to allow any particulates 
to pass therethrough without substantial sticking or 
clogging, but small enough to provide die desired deposition 

30 accuracy. For example, in one embodiment the needle 139 is 
a 30-gaug^ needle that allows cells up to about 100 
micrometers in diameter to pass therethrough without sub- 
stantial sticknig or clogging. Of course, smaller and larger 
needles 139 are also contemplated m ttie present invention. 

35 For instance, in some embodiments, cells having diameters 
of up to several hundred micrometers (e.g., cell aggregates) 
may be printed in accordance with the present invention. 



IS 



Col. 15: 

Ete^geidless of the pattern and/or density selected, the 
present invention ma^^jz^ariau^on^ 
ensure that the desueoiSSISaieaSi^^ 
tioEial techniipjes for pmilnig cells ihat iovDlve contact- 
depashiaD, die present mveotkm provides a prodse, weD- 
controlled mathod of printiag that does not mbstantially risk 
contaminaticn. ^^on-OTngcM^-je^nntingtecM 
employed in ttS^SSSnS^ESnalB^naw^^^eEES 
control Hum piEviouisly realized when depoEitipg viable cells 
onto a substrates Genefally speaking, any well-known iiik-jet 
priffiring mTwfm l tEctuikpie may be utilized in tfig piesoit 

m^SbSaie^^^DlSgeaSive^ 
S^^^DjtaU^mj^^ni^n^o^l^glyyg^^ may 
beaS^Ie^Rrus^n^epiSS^^^outueo^^ 
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Refeirmg Id FIG. 8, for mstanDe, a block dii^gram of one 
eanlKxUiiKiit of a cantrol system fhat may b« used in fhe 
pmeot invcxilion is sbowiii As diawn, ttie system indiHte 
a hofit computer 5M and an ink-jet printer IM (FIGh 1). In 
llie hoflt oonq^nter 500, the exchange of various data and ^ 
control ara gooEiBlly parfenmed betwoHa an OS (OperdtiDg 

System) SD^tU^QfillfifitiflUBfiSU^&L^^ operates on 
the OS BOl. ftint data is exchanged between the OS 501, the 

present invention is by no means limited to any particular 
prmtar drrror becauBB, s is weU known to Aobb akillBd in 
die art, numecons. types of printer driven may accnmpliHib 
Hie same fiioctiois dcfiiied in fhe present iiiraitian. 

} The flow of data in the process of printing out cell 45 
composition(s) from the printer 100 is generally described 
below. Typically, a user first inputs the desired cell density 
and ^^gm into th e application software 502 . These data 
sig;nil^^e then sent to the printer driver 503. The printer 
driver 503 performs processing for the received signals, and 50 
also generally converts them into binary signals. The printer 
driver 503 sends these signals to the interface, in the host 
computer 500, which is used for the printer 100 or the 
interface for a iQle storage unit or the like. The signals are 
then sent as output to the interface for the printer 100, and 55 
the data signals are sent t o controller software 601 in the 
printer 100. Matching between the set print mode and a 
printer bead 110 is checked. Thereafter, the print data is 
transferred to engine software 602, In this case, the engine 
software 602 interprets the received data as data indicating 60 
the print mode and the data structure designated by the 
controller software 601, converts the print data into dis- 
charge pulses, and sends them to the printer head llO ^^S 
this operation, cell composition(s) are discharged fiom the 
printer head 110. The ID information of the printer head 110, 65 
the ID information of each cell composition reservoir, etc., 
are sent to the engine software 602. On the basis of these 
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Col. 17: 

^modjfie^Camn^^ubblfiJet2^ used to 

print the bactena cells onto fbe coversiip substrate. The 
Canon® printer was modified by removing the rubber rolls 
and removing tbe center springs, and tightening the remain- 
ing springs designed to advance paper. 



Microsoft PowerPoint software was used to edit a linear 
colony array pattern with a 2 drops per millimeter density 
and 0*13 pt weight (Microsoft® PowerPoint™). A black 
ink-jet cartridge was emptied of its contents, thoroughly 33 
cleaned with a 100% ethanol solution, rinsed using auto- 
claved water, and dried in a sterilized hood Thereafter, the 
cartridge was filled with 1 milliliter of a bacterial printing 
suspension. 



A modified HP® DeskJet 550C printer was used to t^rint 
the bacteria cells onto the microscope sUde substrate. The 
HP® printer was modified with gear mount pillars having 
closer tolerances, which was accomplished by adding a 
horizontal support, changing the transistor in the circuit to 
one with higher amplification, and re-entering the horizontal 
position encoder. Both printers utilized a printer driver to 
allow different viscosities of solutions to be printed. The 
printer drivers constantly adjusted the voltages to the 
nozzles to account for different impedances of the solutions, 
ihus allowing the appropriate amount of solution to be 
dispensed. The printer drivers are available for download at 
Ihe following website: http://l 30,127, 152.24. 



2. The process of claim 1 further comprising using Boolean, scaling, 
smoothing, mirroring, to modify the CAD design prior to conversion into a 
heterogeneous material and multi-part assembly model. 
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Col. 14: 

Using tbe tectuuques descnbed above> it tia& been dis- 
coverod that cells may be printed onto a subsliate and remain 
viable. However, not only does the present iuventioa provide 
a mechaniRiTi for ensuring cell survival, it also provides the 

^^^^^^^^^^^^^^^^^^EaTmS^e^intS^br 
instenjce!^^^^^[^^^^^^rbe^ 
have a sjS^^manBiSinar^^neeS^ the 
coSBo^ravi^^T^m^ieB^nnv^n^ Ifaeie is essen- 
30 tiflll y no limit on the patterns or shapes_ciBaMfi_QfbaD 8 
prinlBOBSHGn^^me^pres^^ 

Col. 15: 



Rffiarmg to FIG. 8, ior instance, a block diag^ran of one 
embodimient of a control system that may be used in the 
present invention is shown. As ^wn, ttie system includes 
a ho6t computer 5M and an ink-jet printer 100 (FIGh 1). In 
the hofft oompnter 500, the exchangie of various data and 
control are geoer&lly perbmied betwean an OS (OpBcating 
System) sni ahH ftnnlit^.flti,^ A^ftw^m Sttl ^flt operates on 
the OS SOI. PltMjgtecMhangedbetwccatfacOSSOl.the 

present inventioii is by no means limited to any particular 
printHT drrrar becaiiBBs as is "well known to those skilled in 
the arts numennifi typcB of printer dnvecs may accnmpliBh 
the flame fiioctions deaiied in the present invmituuL 
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3. The process of claim 1 wherein in step (a) data taken from MRI, CT or 
other patient specific data is imported into the CAD environment to design 
the part or device to be created. Col. 16: 



The techniques for printing viable cells in accordance 
55 with the present invention may be employed in a wide 
variety of appUcations. One such apphcation is the fonna- 
tion of genomic and protein expression libraries. For 
instance, these libraries typically require high throughput 
screening of thousands of bacteria cells to identify specific 
60 DNA sequences, investigate gene expression, and/or search 
for differentially expressed genes . Patterns of bacteria cells 
may also be printed according to the present invention to 
build biosensors, such as to monitor enviromnental compo- 
nents and detect toxicological contamination. In addition, 
65 artificial chromosome libraries and other cell-based sensors 
may also be tbnned The present invention may also be 
employed in tissue engineering and even "t^^" prnduction. 



4. The process of claim 1 wherein a biomimetic and non-biomimetic feature is 
designed into the part or device. 

(Note that plainly stated biomiinetics refers to human-made processes^ 
substances, devices, or systems that imitate nature ( mimetic : Late Latin 
mimeticus f from Greek mimetikos , from mimeisthai to imitate, from mimos mime; 
from Gk. Bio- , comb, form of bios "life, course or way of living") . The non- 
biomimetic scaffold is used to grow the biomemtic (cells/organ) portion.) 

In this context, see col. 10: 



25 BcddcB gels, olher ^uggor^OTapounds may also be 
utilized in the preser^mv^jon T Extracellular matrix 

^Gmz^TTiScnoaaCze tbe gel. dSeT^moi^^owit 
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The manner in which the support conroound and/or cells 
may be deposited on to a substrate may generally vary. For 
mstance, FIG. 4 is a schematic illustration of one embodi- 
ment in which laym are deposited onto a substrate 216 

55 using the printer 100 of FIG. 1. Initially, the substrate 216 is 
suppHed at an end 211 of the feed mechanism 114 {FIG, 1). 
The wheels 135 of the feed mechamsm 114 rotate clockwise, 
so that the substrate 216 is moved closer to the printer head 
110. Ait^ reaching the desired position, the wheels 135 stop 

60 so that the printer head 110 is positioned to deposit the fluids 
at the desired locatioiL In this embodiment, three fluids fthe 
same or differen t) are supplied fix)m reservoir(s) (not shown) 
to nozzles 210, 212, and 214 of the printer head 110, The 
prints head 110 may make multiple passes over the sub- 

65 strate 216. For instance, in one embodiment, the printer head 
110 moves back and forth in the -x direction to make 
multiple passes over the substrate 216 as it rests on the feed 

5. The process of claim 1 wherein the part or device comprises a tissue 
engineering device and printing in step (c) involves direct deposition of 
cells or biological factors . 

(intended use for the process. These are process claims, not product-by- 
process claims. No patentable weight provided; limitation "d" is not 
considered in view of the ambiguity and Applicant's silence on this issue. 
Regardless, Boland teaches both direct and non-direct contact. See title: 
"Ink-jet printing of viable cells"). Col. 17: 

A modified HP® DeskJet 550C printer was used to tMint 
the bacteria cells onto the nucroscope slide substrate. The ^ 
HP® printer was modified wifh gear mount pillars having 
closer tolerances, which was accomplished by adding a 
horizontal support, changing the transistor in the circuit to 
one with higher amplification, and le-entering the horizontal 
position encoder. Both printers utilized a printer driver to 
allow different viscosities of solutions to be printed. The 
printer drivers constantly adjusted the voltages to the 
nozzles to account for different impedances of the solutions, 
thus allowing the appropriate amount of solution to be 
dispensed. The printer drivers are available for download at 5Q 
the following website: http://130.127.152.24. 
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Col. 16: 

The techniques for printing viable cells in accordance 
55 with the present invention may be employed in a wide 
variety of appHcations. One such application is the fonna- 
tion of genomic and protein expression libraries. For 
instance, these libraries typically require high througl^ut 
screening of thousands of bacteria cells to identic specific 
60 DN A sequences, investigate gene expression, and/or search 
for difFerentiafly expressed genes . Patterns of bacteria cells 
may also be printed acooiding to the present invention to 
build biosensors, such as to monitor environmental compo- 
nents and detect toxicological contamination. In addition, 
65 artificial chromosome libraries and oth» cell-based soisors 
may also be Ibrmed. The present invention may also be 
employed in tissue en ^jineerinp; and even organ production. 

Col. 17: 

Amo^fiedC a^n® Bubble Jet 210Q printer w as used to 
print bacteria oells onto the coverslip substrata The 
Canon® printer was modified by removing the rubber rolls 
and removing the center springs, and tightening the remain- 
ing springs designed to advance paper. 

Boland also discloses that direct contact was standard in the art, and that non-direct has certain 



advantages: Col. 15: 
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RegfDdkss of Ifae pattern and/or deosi^ selected, the 
pieseiol mveation ma^jgize^^ 
eosuielliBtlhedesueaiSSI?^ 15 
tumal teduuques for pdnlnig cells lliat involve canlact- 
dqnuticxi, ^ preseot inventkm pcDvides a piecise, wdl- 
ccmttolled method of prindng that does not snhstaotially risk 

employed in td^JSSnS^fflcffals^naw^^eBS 20 

control Hum previously realized when depositiqg viable cells 
onto a Biibstrate. Genmilly specddng, any wen^uKnvn inik-jet 
piintiiig CDntiDl tBchniqne may lie utilized in llie picBoit 



ibe snbsOBfe^ ibe voltage delivery to the pdiiiecr] 
bea3^!e^^i!s^nme^S^nn?^moa{ueci^^ 

6. The process of claim 5 wherein direct cell deposition improves 
histological accuracy, cell ratios, and spatial patterning of cells in the 
part or device. 

(The limitation is directed to a subjective test and furthermore refers to an 
intended purpose. However, the consequence appears to be an inherent result 
of the cause - the direct deposition) 

7. The process of claim 1 wherein the part or device produced comprises an 
artificial organ, a tissue scaffold, an artificial vasculature or channel 
system, or a sample for cytotoxicity testing. 

(intended use for the process. These are process claims, not product-by- 
process claims. No patentable weight provided). 

8. The process of claim 1 wherein the part or device produced comprises a 
biochip, biosensor, bionic, cybernetic, mechanoactive, or a bioactive tissue 
scaffold. 

(intended use for the process. These are process claims, not product-by- 
process claims. No patentable weight provided). 

9. The process of claim 1 wherein the part or device is used in drug 
delivery . 

(Intended use - no patentable weight provided. The claims are directed to a 
process for manufacturing complex parts and devices . 

10. A multi-nozzle biopolymer deposition apparatus comprising: 



(a) a data processing system which processes a designed scaffold model 
and converts it into a layered process tool path; 
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(see limitations a, b, of claim 1) 

(b) a motion control system driven by the layered process tool path: 

(see limitations a, b, of claim 1) 

(c) a material delivery system comprising multiple nozzles of different types 
and sizes for slmultAnaously depositing- specif iod hydrogels with differsnt 
viacoaitiea thoreby constructing- a scaffold from the designed scaffold model. 

("for simultaneously depositing specified hydrogels with different viscosities'* refers to 
intended use - no patentable weight. The claims are directed to a multi-nozzle biopolymer 
deposition apparatus . ' 7^ ereby constructing a scaffold from the designed scaffold modeV^ also 
refers to intended use and is therefore provided no patentable weight.) 

See fig. 2: 




Regardless, see Col. 17: 
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position encoder. Both printers utilized a printer driver to 
allow different viscosities of solutions to be printed. The 
printer drivers constantly adjusted the voltages to tbe 
nozzles to account for different impedances of the solutions, 
thus allowing the appropriate amount of solution to be 
dispensed. The printer drivers are available for download at 
the following website: http://130.12X152-24. 



As for scaffolds, see col. 10: 

25 BcsideB gels, other ^ugg^t^ompoun^ may also be 
utilized in the preBeiSnnv^S^^T^^^gJ^jjIgjUllgtl^ 
analogs^ for eamirole^ ma y be combiiied with support gds to 



^ The manner in which the supuort comnnund and/nr cells 
may be deposited on to a substrate may generally vary. For 
mstance, IS a schematic illustration of one embodi- 

ment in which layers are deposited onto a substrate 216 

55 using the prints* 100 of FIG. 1. Liitially, the substrate 216 is 
supphed at an end 211 of the feed mechanism 114 (FIG, 1). 
The wheels 135 of the feed mechanism 114 rotate clockwise, 
so that the substrate 216 is moved closer to the printer head 
110. After reaching the desired position, the wheels 135 stop 

60 so that the printer head 110 is positioned to deposit the fluids 
at the desired location. In this embodiment, three fluids fthe 
same or differen t) are supplied from reservoir(s) (not shown) 
to nozsles 210, 212, and 214 of the printer head 110. The 
printer head 110 may make multiple passes ova- the sub- 

65 strate 216, For instance, in one embodiment, die printer head 
110 moves back and fordi in the -x direction to make 
multiple passes over the substrate 216 as it rests on the feed 
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6. Applicant's arguments, filed 3/25/2010, have been carefiiUy considered and are not 
persuasive. 

7. The 1 12-2 rejection is withdrawn. 

8. The 131 affidavit (8/26/2009) is not persuasive. The premise of Applicant's approach is 

to take their own statement from a 1.132 affidavit, use it in a 131 affidavit and on that basis, 

allege proof of reduction to practice. This is possible in some situations: 

MPEP 715.0137 CFR 1.131 Affidavits Versus37 CFR 1.132 
Affidavits 

The purpose of a 37 CFR 1.131 affidavit or declaration 
is to overcome a prior art rejection by proving 
invention of the claimed subject matter by applicant 
prior to the effective date of the reference or 
activity relied upon in the rejection. 

In some situations, an applicant may, alternatively, be 
able to overcome prior art rejections relying on ref- 
erences or activities which are available as prior art 
under 35 U.S.C. 102(a) or references which are avail- 
able as prior art under 35 U.S.C. 102(e) by proving 
that the subject matter relied upon in the reference or 
activity was applicant's own invention . 

Similarly, where the reference relied upon in a 

35 U.S.C. 103 rejection qualifies as prior art only 

under 35 U.S.C. 102(f) or (g) , or, in an 

application filed on or after November 29, 1999, under 

35 U.S.C. 102(e), applicant may be able to overcome 

this rejection by proving that the subject matter 

relied upon and the claimed invention were commonly 

owned or subject to common assignment at the time the 

later invention was made. See MPEP § 706.02(1) (1) 

through §1) (3) . 



However, Applicants have only demonstrated that a figure was provided to Mironov. Mironov is 
not used in a rejection. A pplicants have not demonstrated that the disclosure of Boland et al. (US 
7.051.654^ is their own work . In other words. Applicants are taking a 1.132 statement by 
Applicants about a first disclosure, applying it to a second disclosure, and alleging reduction to 
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practice. This is not proof. Applicants have not estabHshed that Boland's work is Applicant's 
own work. 

9. Applicants have not established a 'date of invention' of 2/22/2003. Applicants have only 
established (as per the criterion applicable to 1.132 affidavits) that they provided a drawing of a 
multi-nozzle printer to Mironov at that time. 

10. In this respect, clarification is again requested . The affidavits (8/28/2009 and 3/25/2010) 
state that the figure in question (that was provided to Mironov) was: 
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Exhibit B 




However, the figure in Mironov is: 
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These are clearly different printers. Applicants have been silent. It is also noted that it is not 
possible to determine the brand of the printer from Applicant's fig. 2 (priority document, 
6/29/2005). 

11. In any case, Boland discloses that many different types of printers can be used , including 
Canon and HP models, as noted in the rejection of claim 1. A pplicants have not addressed this 
issue . See col. 4 of Boland: 

ink-jet printing system may be incorporated for use in the 
15 presS^mvSfionMn^e^Jinler^ai^ts^ either 
"DOD" (Drop-Qn-Demand) or "continuous** ink-jet print- 
ers. In a continuous ink-jet printer, a stream of fluid con- 
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In additioiL, various ink-iet prmters used to print layers on 
plastic parts Qcqowd as "rapid prototypiiig**) may also be 
40 aHapfeTiGr use inTE^resent mventfin ^Se^Smpl^F 
such a printer is tlie M odelMaker II™ pnnter available firom 
Solidscape, Inc. (fonnerly *^Sanders-Ptoto^e, Inc/^. The 



Col. 17: 

A modified HP® DeskJet 550C printer was used to mnt 
the bacteria cells onto the microscope slide substrate. The ^ 
HP® printer was modified with gear mount pillars having 
closer tolerances, which was accomplished by adding a 
horizontal support, changing the transistor in the circuit to 
one with higher amplification, and le-entering the horizontal 
position encoder. Both printers utilized a printer driver to 45 
allow different viscosities of solutions to be printed. The 
printer drivers constantiy adjusted the voltages to the 
nozzles to account for dififevrait impedances of the solutions, 
thus allowing the appropriate amount of solution to be 
dispensed. The printer drivers are available for download at 5Q 
the following website: http://imi27.152.24. 



Col. 17: 

AmodifiedCamD^BubbleJ^ used to 

print the bacteria cse^sTnt^EeTovSsl^Tubstrate. The 
Canon® printer was modified by removing the rubber rolls 
and removing the center springs, and tightening the remain- 
ing springs designed to advance paper. 



13. Applicants have made no other arguments against the applied art. 

Conclusion 

14. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

- Landers et al. (of record; IDS of 10/26/2007) discloses: 



